Review Article ‘@@@@\
d DOI: 10.22034/1JCHE.2021.303773.1141

This journal is an open access journal licensed under an

DOR: 20.1001.1.17355400.1401.21.123.6.2 Attribution-NonCommercial-NoDerivatives 4.0
International license(CC BY-NC-ND 4.0).

. (Salehi & et al.)

An Overview of Energy Recovery Devices in Seawater
Desalination by Reverse Osmosis Method

K. Salehi'”, N. Esfandiari®, Kh. Shekoohi®, A. H. Haghighi*
1- Assistant Professor of Chemical Engineering, Department of Chemical Engineering, Darab

Branch, Islamic Azad University, Darab, Iran
2- Assistant Professor, Department of Chemical Engineering, Marvdasht Branch,
Islamic Azad University, Marvdasht, Iran
3- Assistant Professor of Chemistry, Department of Chemistry, Darab Branch,
Islamic Azad University, Darab, Iran
4- Assistant Professor of Polymer Engineering, Department of Polymer Engineering, Shiraz
Branch, Islamic Azad University, Shiraz, Iran
Email: kobra.salehi@iau.ac.ir

Abstract

Desalination process of seawater by reverse osmosis method, has Received: 10 September 2021
attracted more attention in recent years, due to its high efficiency, and Accepted: 27 December 2021
about 62 percent of seawater is treated by this method. In this process Page Number: 74-84

energy recovery devices play an important role in reducing energy
consumption and process costs, because on the one hand the energy
consumption of high pressure pumps for feeding reverse osmosis
membrane is high, and on the other hand 40 percent of feed water is
treated with membrane and 60 percent is discharged as a high-pressure
waste, which releases a lot of energy. The energy recovery device
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converts this hydraulic energy of the effluent into mechanical energy and Keywords: )
transfers it to the feed pump as a shaft aid or uses it independently to Reverse Osmosis,
transfer a part of the feed. The purpose of this research is to study energy Desalination,

recovery devices and compare them with each other to select a suitable Seawater,

energy recovery system. Energy Recovery System
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Table 1. Predicted increase in seawater desalination capacity [1].

Desalination Production (MCM)

Country
Desalination Production (MCM)

Bahrain 123
Kuwait 589

Oman 68
Qatar 194
Saudi Arabia 1063
UAE 813

162

750

115

253

1690

1357
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Figure 1. RO desalination system including turbine-driven shaft assist mechanism [33].
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1. Seawater Reverse Osmosis
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Table 2. Comparison of energy recovery devices [28,34,39].
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